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[Specification] 
[1 . TITLE] 

The catheter using a shape-memory resin 
[2. claim] 

1) The average glass transition temperature is formed using the shape-memory resin 
that is between 20 degrees-Celsius to 37 degrees-Celsius, the catheter which comes 
to connect the outward trip and return trip of the fluid passage which makes a fluid 
reflux along the direction of a longitudinal axis in a head part. 

2) The catheter of the Claim 1 description which is physiological saline by which 
temperature lower enough than the glass transition point of a shape-memory resin 
maintains fluid. 

3) The catheter of the Claim 1 description which is air with which temperature lower 
enough than the glass transition point of a shape-memory resin maintains fluid. 

4) The catheter of the Claim 1 description with which it adds the pump apparatus for 
carrying out the attraction and/or force feeding of the fluid, and the temperature-control 
apparatus which controls the temperature of the fluid. 

[3. DETAILED DESCRIPTION OF INVENTION] 

[INDUSTRIAL APPLICATION] 

This invention relates to the catheter formed using the shape-memory resin. 
In addition, the shape-memory resin said here means the resin composite whose ratio 
of the coefficient-of-elasticity change before and behind a glass transition point is two 
or more. 

[PRIOR ART] 

There are various things, such as what is utilized for a diagnosis of that with which 
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inserts in a catheter at an intra-corporeal and the treatment of an affected region is 
presented, the gas analysis of blood pressure and the blood, etc. 
However, these catheters are comparatively hard while operating insertion, and after 
arriving at a desired position, it is desirable to have the flexibility of the grade which is 
deformed and does not produce occlusion. 

Conventionally, it is hard before insertion and uses after insertion the catheter made 
from a vinyl chloride which becomes flexible by body temperature. 
However, if inserted in an intra-corporeal, it will become flexible in a short time. * 
Therefore, the insertion operation to a desired position was difficult, and made 
remarkable skill necessary. 

[PROBLEM ADDRESSED] 

It was made in view of said situation, this invention is comparatively hard during the 
insertion operation to a body cavity, and after it reaches a position, it aims at providing 
the catheter which becomes soft. 

[SOLUTION OF THE INVENTION] 

This inventor performed earnestly examination, in order to solve said subject. 
Consequently, change of hardness came to pay its attention to the shape-memory 
resin that glass-transition concentration can be chosen freely greatly, and perfected 
this invention. 

That is, in order that this invention may solve said subject, the average glass transition 
temperature is formed using the shape-memory resin from 20 degrees-Celsius to 37 
degrees-Celsius, the catheter which comes to connect the outward trip and return trip 
of the fluid passage which carries out the fate style of the fluid along the direction of a 
longitudinal axis by the end part is adopted. 

[Effect] 

If catheter insertion operation is performed refluxing cold water when inserting in an 

intra-corporeal the catheter fixed in the desired shape according to said composition, 

the part which touched the cold water of a catheter at least, and the temperature of the 

contiguity part will be maintained below at a glass transition point. 

Therefore, insertion can be operated in the state where it maintained the rigidity of a 

catheter. 

And if the reflux of cold water is stopped after a catheter reaches a position, the 
temperature of the whole catheter will become more than a glass transition point, a 
catheter becomes flexible. 
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[Example] 

Next, the Example of this invention is demonstrated based on drawing. 
FIG. 1 is explanatory drawing of the catheter based on one Example of this invention. 
In the figure, (1) is a lumina, (2) is a fluid outward trip, (3) is a fluid return trip, (4) is a 
communication path. 

The catheter of this invention is made from the shape-memory resin which has an 
average glass transition temperature from 20 degrees-Celsius to 37 degrees-Celsius, 
the fluid passage is formed along the direction of a longitudinal axis of a catheter. 
And outward trip (2) and return trip (3) of a fluid passage are connected by 
communication path (4) formed in the end part of a catheter. 
Temperature lower enough than a glass transition point maintains the fluid which 
refluxes to a fluid passage, generally 10 or less degrees-Celsius maintains. 
Generally as a fluid, it uses water or air. 

With a catheter, a pump which sucks a fluid or a pump which force feeds a fluid (both if 
necessary) and temperature-control apparatus for maintaining the temperature of a 
fluid to predetermined temperature may be attached. 

[Example 1] 

A catheter as an average glass transition temperature shows in FIG. 1 of outer 
diameter 2 mm and length 50cm using the polyurethane -based shape-memory resin 
(product made from Mitsubishi Heavy Industries, MM-3500) of 35 degrees-Celsius is 
manufactured, after making a catheter leading end part flexible by heating, it is in the 
state made to deform the leading end part into a desired shape, the cold water which 
10 or less degrees-Celsius maintained at the fluid passage was circulated, it cooled, 
and the shape was fixed. 

And a catheter is inserted from a femoral artery directly (a guide wire is not used), 
circulating cold water, the front end detained in the position which went into the liver 
artery for a while. 

In the meantime, a circulation of cold water is 40 cc/min in 3kg pressurization. 
A catheter during insertion operation, to make this before or after or make it rotate, 
was able to maintain sufficient rigidity. 

After catheter detention, when the circulation of cold water was stopped, a catheter 
becomes flexible and continued maintaining a flexibility among the detention period 
(one week). 

[EFFECT OF THE INVENTION] 

The catheter of this invention is made using the shape-memory resin, it has the fluid 
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passage for cooling. 

Therefore, at the time of insertion operation, it can be firmly made soft after detention. 
Therefore, insertion operation is easy. 

And since sense of incongruity is small while detaining in the intra-corporeal, it lightens 
a patient's corporal suffering sharply. 

[4. Brief Description of Drawings] 

Simple explanation of invention 

FIG. 1 is explanatory drawing of the catheter based on the Example of this invention. 
Fig (1) is a lumina, Fig (2) is a fluid outward trip, Fig. (3) is a fluid return trip, Fig. 4 is a 
communication path, 

[PATENTEE] NISSHO, K.K. 

[FIG. 1] 




1: Lumina 

2: Fluid outward trip 
3: Fluid return trip 
4:Communication path 
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